Since 2004, biennial FIT screening has been available to a target population in Taiwan as a national screening program. The objective of the current study was to identify the factors that influence willingness to undergo a confirmatory colonoscopy after a positive FIT, because related references in the published literature were scarce. METHODS: A semistructured questionnaire was based on the Health Belief Model (HBM) and a literature review. A stratified, random sampling method was used to recruit participants who had a positive FIT from all cities/counties in Taiwan. Cross-sectional, computer-assisted telephone interviews were conducted in 2012, and the results were analyzed using a logistic regression model that took into account population demographics, core content of the HBM, and HBM-modifying variables. RESULTS: In total, 2807 respondents were included in the analysis. The completion rate was 50%. Multivariate analyses revealed that higher perceived threat (adjusted odds ratio [aOR], 1.62; 95% confidence interval [CI], 1.31-2.01), higher cues for action (aOR, 2.18; 95% CI, 1.68-1.82), lower perceived barriers (aOR, 0.42; 95% CI, 0.34-0.42) and higher health behavior scores (aOR, 1.30; 95% CI, 1.05-1.60) were associated with a greater willingness to participate in confirmatory colonoscopy. Participants who were older (aOR, 0.74; 95% CI, 0.72; 95% CI, were less likely to participate in verification. CONCLUSIONS: The government could improve the screening rate by training case managers to assist in following patients until they complete colonoscopy, subsidizing sedated colonoscopies, and providing health education not only to the general public but also to physicians. Cancer 2018;124:907-15.
INTRODUCTION
Colorectal cancer (CRC) is one of the leading causes of cancer death worldwide, and its incidence has been increasing in Asia; approximately 45% of cases of CRC worldwide occur in Asia. 1 With the exception of Japan and Singapore, mortality from CRC is also increasing. 2 Stool-based screening has proven to be effective in reducing the number of CRC deaths, and a study pooling previous randomized trials reported an overall 15% reduction in mortality using the guaiac fecal occult blood test (gFOBT). 3 This is one of the most popular ways to screen for CRC in countries with limited endoscopic resources. The fecal immunochemical test (FIT) has demonstrated greater sensitivity and specificity than the gFOBT. 4, 5 Although little evidence from randomized trials has indicated its effectiveness, some population screening programs have demonstrated lowered CRC mortality after FIT screening. 6, 7 FIT can specifically identify individuals who are at risk for advanced adenoma or cancers. On the basis of a report from the Taiwanese Nationwide CRC Screening Program, the prevalence of CRC was 5% among FIT-positive individuals. Taking into account that the prevalence of CRC is 2 or 3 of 1000 in the general population aged 50 years, the FITpositive population carries a 17-fold to 25-fold risk of CRC compared with the general population, representing an ultrahigh-risk group for CRC. 7 Our recent study also demonstrated that noncompliance with colonoscopy after a positive FIT in this program was associated with a 1.64-fold risk of CRC mortality compared with the risk among compliant participants. 8 Therefore, it is mandatory for all FIT-positive screenees to undergo a confirmatory colonoscopy. Nevertheless, the confirmatory colonoscopy rate in our FIT screening program, which was launched in 2004, is still unsatisfactory. Our current confirmatory colonoscopy rate (for 2016) is approximately 68%, 9 which is considerably lower than the rate in the UK and Dutch programs, 10 although it is still higher than that in other Asian countries.
To maximize the effectiveness of a screening program, it is crucial to identify the potential barriers for individuals who have positive FIT to undergo a colonoscopy. The general hypothesis underlying the current study was that perceived threats, benefits, barriers, and cues for action could affect the willingness to undergo a confirmatory colonoscopy in Taiwan. Therefore, the objective of this study was to conduct a nationwide telephone survey exploring potential factors that influence individuals' willingness to undergo a colonoscopy after a positive FIT within the framework of the Taiwanese national screening program.
MATERIALS AND METHODS

The Taiwanese Nationwide Colorectal Cancer Screening Program and Study Participants
Beginning in 2004, the Taiwanese Nationwide CRC Screening Program invited residents ages 50 to 69 years (the upper age limit was extended to 75 years in 2013) for biennial, single-sample FIT screening. To cover approximately 5.5 million eligible residents in 25 cities/counties, the Health Promotion Administration, Ministry of Health and Welfare (formerly the Bureau of Health Promotion) used a gradual roll-out strategy, and the target screening coverage rate was set by each municipality every 2 years based on its own budget and manpower capacity. This mass screening program, including the invitation process, distribution of the FIT, testing of fecal sample, notification of FIT results, referral of FIT-positive individuals for colonoscopic examination, and subsequent treatment of detected neoplasms, initially was performed by regional health bureaus and community health centers in the inaugural 5 years, then by clinics, and hospitals joined the program in 2009, with a total of approximately 810 screening sites participating in the program thereafter. All screening results were transmitted through a virtual private network to a central database in the Health Promotion Administration, and all relevant screening indicators were regularly monitored. Participants were advised to return the stool specimens for testing within 1 week. Quantitative FIT testing was performed at qualified and regularly accredited laboratories (International Organization for Standardization [ISO] 15189). Test results were reported to all participants by mail and/or telephone. Two major brands of FIT, the OC-Sensor (Polymeco Inc, Cortland Manor, NY) and the HM-Jack (Kyowa Medex Company, Tokyo, Japan), were used in this screening program, and individuals who had test results above the same cutoff (20 lg hemoglobin/g of stool) were considered positive and were then referred for verification colonoscopy. Those who were not eligible for colonoscopy were referred for double-contrast barium enema as an alternative. The findings of verification examinations and relevant pathologic results (according to World Health Organization criteria for categorizing detected neoplasms) were recorded and stored in the central database. 11, 12 Our study participants were individuals ages 50 to 69 years who participated in the FIT screening program in 2011 and had a positive result. Those who were unable to cooperate or declined the interview were excluded. Relevant data, including contact information for those who were screened, were obtained from the screening program database, which is managed by the Health Promotion Administration. The sampling fraction was proportional to the population in each individual city and county. Sample numbers were calculated for every 5 years of age and were proportional to the original population ratio of individuals ages 50 to 69 year. Sample size was set at 30 for those cities/counties that did not have the required number of participants. This study was approved by the Research Ethics Committee of National Taiwan University Hospital (reference no. 201208007 RIC).
Study Design
A cross-sectional telephone survey was conducted in all 25 cities/counties of Taiwan from October 5 to 23, 2012, and formed the basis of this study. The primary outcome was compliance with colonoscopy. Variables were perceived susceptibility and severity (perceived threat), benefits, barriers, and self-efficacy from the Health Belief Model (HBM). 13 Demographic variables, knowledge about CRC, health behavior, and cues for action also were added.
The HBM was used to construct the conceptual framework for identifying associations between CRC and the likelihood of taking preventive health action (Fig. 1 ). This is a psychological model that attempts to explain and predict health behaviors and has been widely used in research related to CRC screening. 14, 15 The major components of this HBM included perceived susceptibility and severity (perceived threat), defined as belief about the chances of experiencing a risk or getting a condition or disease; perceived benefits, defined as belief in efficacy of the advised action to reduce risk or seriousness of impact; perceived barriers, defined as belief about the tangible and psychological costs of the advised action, and self-efficacy, Original Article defined as confidence in one's ability to take action. Demographic variables, knowledge about CRC, and health behavior (diet, exercise, substance abuse) and status were modifying factors that influenced individual perceptions. Cues for action, defined as strategies to activate "readiness," were internal or external events that prompted a desire to make a healthy change. 13 These factors can explain engagement or lack of engagement in CRC screening.
Questionnaire Measures
The researchers drafted a preliminary questionnaire after an intensive literature review. The questionnaire was based on the constructs of the HBM (Supporting Table 1 ; see online supporting information). Interviews of 3 focus groups were conducted, including 1 group of medical personnel experienced in FIT screening and 2 groups from the general public, comprised of male and female participants, respectively. The medical personnel were from different level hospitals throughout the country. The other participants were individuals between ages 50 and 69 years who had a positive FIT and were recruited from all cities/counties in Taiwan.
A panel of clinicians and epidemiologists then drafted and revised the questionnaire to ensure its validity.
A pilot questionnaire was then tested on 54 households by using the same telephone survey methods for test-retest reliability. The Cronbach a was .76 for questions from the HBM. Demographic characteristics (including age, sex, education level, marital status, self-reported economic status, and job status) were documented.
The respondents indicated whether they had undergone a confirmatory colonoscopy after a positive FIT in 2011. Those who reported "yes" or "no" were divided into 2 groups for comparison. Questions measured perceived threat (5 questions), perceived benefit (3 questions), perceived barriers (5 questions), self-efficacy (2 questions), cues for action (including physician recommendation; 4 questions), knowledge about CRC or CRC screening (4 questions), and health behavior (3 questions). Most questions had up to 5 response categories: definitely agree/yes (scored 5), agree/yes (scored 4), neutral (scored 3), disagree/no (scored 2), and definitely disagree/no (scored 1). The scores were then summed and divided equally into 2 or 3 categories.
Data Collection and Procedures
We used the computer-assisted telephone interview method to conduct the survey. After the interviewers had been trained intensively in their interviewing skills, they started dialing telephone numbers according to the computer-assisted telephone interview random-sampling method. The interviewers tried 5 times if the line was busy and ended the call if the number was disconnected or was identified as the number of a nonhousehold destination (fax machine or business numbers). After a successful connection, the first question was, "Have you ever undergone the FIT for CRC screening?" If the answer was "no," then the interview was automatically stopped. If the answer was "yes," then the interview continued. A structured questionnaire was used. Informed verbal consent was obtained from all respondents after the interviewer explained the aim and process of the interview to them. Those who were interrupted during the interview had another chance to complete the interview by making an appointment with the interviewer. The interviewers repeated the same process until the ideal sampling numbers were achieved.
Statistical Analysis
Basic demographic data were summarized as total numbers and percentages for categorical variables. Differences in categorical variables were compared using chi-square tests. Cronbach a values of the scales used were calculated to determine their internal reliability. Three logistic regression models were created using "whether the patient had ever undergone a confirmatory colonoscopy" as the dependent variable (yes 5 1; no 5 0) and were adjusted for demographic variables only (model 1); demographic variables plus HBM factors (model 2); and demographic variables plus HBM items, knowledge about CRC or CRC screening, and health behavior (model 3) as independent variables. A P value < .05 was considered statistically significant. We used the SAS statistical software package (version 9.3; SAS Institute Inc, Cary, NC) for statistical analyses.
RESULTS
Baseline Characteristics
Among the 13,328 telephones called, 7325 could not be reached after at least 5 calls made at different hours and days of the week or because they were disconnected or identified as a fax machine or a business number; and 2461 households declined to participate. The remaining eligible households (n 5 3542) were contacted Original Article successfully and briefed about the study. Among these, 542 were not able to complete the entire interview process because of language or hearing barriers. Three thousand eligible participants completed the study, for a response rate of 50% (3000 of 6003). Any data with missing values were then excluded (n 5 193). In total, 2807 respondents were included in the final analysis (Fig. 2) .
Association of Demographics With Compliance to Colonoscopy
The demographics are listed in Table 1 . Compared with respondents who did not undergo a confirmatory colonoscopy, respondents who did were more likely to be married (85% vs 80%; P < .01) and less frequently reported poor economic status (28% vs 33%; P 5 .04).
Distribution of HBM Variables
The distribution of HBM variables is provided in Supporting Table 1 (see online supporting information). Respondents who underwent a confirmatory colonoscopy reported a greater percentage of high perceived threat scores ("I am worried about getting colorectal cancer." "There is no need for further examination if I do not feel any discomfort despite an abnormal test."), higher perceived benefit scores ("Early diagnosis of colorectal cancer can increase chances of survival." "Colonoscopy can help lead to an early diagnosis of colorectal cancer."), lower perceived barrier scores ("Was it convenient for you to get to the medical facilities that provide colonoscopy?" "Colonoscopy has some risks." "The process of colonoscopy is inconvenient." "Colonoscopy can cause discomfort."), higher self-efficacy ("I can make myself healthier."), higher cues for action scores (all 4 questions), and higher health behavior scores ("How many days per week have you exercised more than 30 minutes a day?" "Do you have any of the following habits?"). Table 2 summarizes the results from 3 binary logistic regression analyses that examined correlations between each predictor variable and the main outcome variable (respondents who had ever/never undergone a 
Factors Associated With Undergoing a Colonoscopy
DISCUSSION
This was the first population-based study of compliance conducted within the framework of the full national CRC screening program. Most notably, this survey was conducted as part of a program that had been ongoing for 10 years, presumably with high public awareness about both CRC and CRC screening. Nevertheless, we still identified several barriers to confirmatory CRC screening. Although confirmatory colonoscopy was subsidized by National Health Insurance (which covers greater than 99% of the entire Taiwanese population) for eligible individuals who had a positive FIT, many factors were identified that influenced them about their willingness to undergo this verification examination. Younger age, being married, higher perceived threat, higher cues for action, and higher health behavior scores were associated with undergoing a confirmatory colonoscopy. Conversely, a perceived barrier was negatively associated with having a colonoscopy. These findings highlight future challenges for our screening program and provide useful clues for ways to improve screening verification. The current study indicated that individuals ages 60 to 64 years had lower rates of undergoing colonoscopy compared with those ages 50 to 54 years; this was consistent with a study in the United States 16 and could be attributed to patient factors. For elderly Taiwanese, it is painful to have a colonoscopy, considering the invasiveness and discomfort, especially without apparent symptoms. In Asian countries, there is a prevalent belief or myth that the more examinations you receive, the more likely you are to acquire the disease; and there is a tendency not to undergo any invasive procedure if no symptoms are present, as demonstrated in our study. 17 In addition, many individuals in this age group are more likely to have comorbid chronic diseases, which further jeopardize their willingness to undergo a confirmatory colonoscopy. 18 The bowel-preparation procedure, fear of pain, and complications from colonoscopy are also frequent excuses from those who are not compliant with undergoing a colonoscopy. 19 In agreement with previous studies, we also observed that being married was positively associated with undergoing a colonoscopy. 20, 21 In Taiwanese society, the family exerts a great influence on individuals, not merely in terms of development and making major decisions but also in health-seeking behavior. In our focus-group interview, many stated that the crucial reason for having a colonoscopy was the caring encouragement and accompaniment of family members, which was similar to results from a study in the United States. 21 Therefore, it is reasonable that not only the patient but also the spouse or children be informed of a positive FIT result.
Cues for action, including "physician's recommendation"; "family history of colorectal cancer"; "experience of bowel habit change or other's experience of undergoing colonoscopy"; and " past history of tarry stool, bloody stool, or any bowel habit change," had a great impact on individual's willingness to undergo colonoscopy. These findings were consistent with previous studies.
22 -25 In Taiwan, many physicians are not familiar with the benefits of FIT screening, are unaware of its improved performance compared with the chemical FOBT, and have a doubtful attitude about the result. Because of this lack of knowledge, many FIT-positive patients are told that it is "not necessary to undergo colonoscopy" or that the FIT test was repeated by their physician, as reported by 4% of our study population. Therefore, educational interventions for physicians addressing interpretation of the FIT test and more updated information regarding FIT screening seem to be mandatory.
Our study revealed that the willingness to undergo a confirmatory colonoscopy was strongly associated with perceived barriers. It has been reported that the fear of ingesting a purgative agent and the fear of abdominal discomfort during or after a colonoscopy were among the top perceived burdens in a Dutch bowel cancer screening program. 19 On the basis of a literature review, a candid communication between physician and patient about the details of colonoscopy, including indications, procedure, need for sedation, and possible complications, not only may greatly increase the participation rate but also may reduce the sedation rate. 23 In reality, it is quite challenging for physicians with a huge clinical volume to conduct such a conversation. Many primary care physicians might not be familiar with the whole colonoscopy procedure and might not deliver appropriate information about bowel preparation, the colonoscopy itself, or sedation; and it is also possible that they may overemphasize the risk or overlook the significance of a positive FIT result. Therefore, a comprehensive video containing relevant information about bowel preparation, colonoscopy procedures, and postprocedural care would be helpful and should be considered for every patient with indications for colonoscopy to reduce their possible fears and anxieties. A trained case manager might be an alternative to the physician to improve the current situation.
Another barrier is economic. In Taiwan and in other Asian countries like Japan and Korea, substantial proportions of colonoscopies are performed without conscious sedation. Moreover, the fee for sedation for a colonoscopy is not covered by either the screening program or health insurance in Taiwan, and this possible burden or barrier may not be the same in Western programs. In Taiwan, the sedation fee for confirmatory colonoscopy is an additional $100 to $200 US dollars and is not subsidized by the government; therefore, individuals who have positive FIT results have to pay this fee if they choose to undergo sedated colonoscopy. That extra expenditure prevents many from undergoing the verification examination because of either the economic burden or the fear of pain during the procedure as the result of a nonsedated colonoscopy. From a policy perspective, a subsidy for sedated colonoscopy should be considered to increase the completion rate.
This study had several limitations, including its small sample size in certain counties/cities where the sampling fraction might not have been proportional to the size of the population in the individual county/municipality; and this may have caused sampling bias. Second, there was a geographic factor in terms of the accessibility of colonoscopy and the availability of an anesthesiologist. In remote areas, many FIT-positive patients hesitated about colonoscopy because of the lack of a specialist in the region. The economic development of an individual region may also be related to geographic area and accessibility to colonoscopy; the perceived burden of the sedation fee may also be different. Third, we had a relatively high refusal rate. Because of the design of the original format for the screening program, cellular phones were not included. We believe the response rate would be better if we could dial cellular phone numbers, because this would be more likely to reach individuals with full-time jobs and also would be more specific. Although selection bias might exist, and it is important to compare the demographics between those who refuse colonoscopy and those who agree, unfortunately, we did not have any data on the refusers. In the screening program, the participants were only asked to leave their names, telephone numbers, and addresses to receive their FIT result. Moreover, if the participants were unwilling to complete the telephone interview, then the researchers and interviewers were prohibited from accessing any personal data according to the Taiwanese "Individual Law," which was enacted in 2012. Finally, because of the self-reported nature of this study, information bias is inevitable; however, we reviewed the colonoscopy status of patients by linking to registration data in the central database of the Health Promotion Administration, confirmed the accuracy of the respondents' self-reported results, and yielded a misclassification rate of less than 1%. Nevertheless, this was the first study of compliance with undergoing a confirmatory colonoscopy after a positive FIT conducted after the inaugural first decade within the framework of the national CRC screening program. These findings could serve as a reference for economically and culturally similar countries that are battling a high incidence rate of CRC.
In conclusion, after a decade-long, nationwide CRC screening program, we observed that younger age, being married, having more cues for action, a higher perceived threat, and higher health behavior scores were associated with greater willingness to undergo a confirmatory colonoscopy. Conversely, higher perceived barriers were negatively associated with undergoing colonoscopy. The government could improve the screening rate by training dedicated case managers to assist in the process of undergoing a colonoscopy, subsidizing conscious sedation for colonoscopies, and providing educational programs not only for the general public but also for physicians.
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